(19) 



Europalsches Patentamt 
European Patent Office 
Office europeen dea brevets 



(11) 



EP 1 077 551 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 





uaie ot puDiication. 


(oi) Intel. : nu*kJ io/u** 




21.02.2001 Bulletin 2001/08 








(86) International application number: 




Application numDer. uuyuooou./ 


PCT/JP00/01253 




Datp nf filinn' m m 9000 


(87) International publication number: 






WO 00/54446 (1 4.09.2000 Gazette 2000/37) 


(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• HAGA, HIroki 




NIC NL PT SE 


Yokosuka-shl, Kanagawa 238-0021 (JP) 




Designated Extension States: 


• HIRAMATSU, Katsuhlko 




ALLTLVMKROSI 


Yokosuka-shl, Kanagawa 239-0831 (JP) 


(30) 


Priority: 06.03.1999 JP 10304799 


(74) Representative: 






Grunecker, Klnkeldey, 


(71) 


Applicant: 


Stockmalr & Schwanhausser 




MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 


Anwaltssozletat 




Kadoma-shl, Osaka 571-8501 (JP) 


Maxlmillanstrasse 58 






80538 Munchen (DE) 



(54) INTERFERENCE SIGNAL ELIMINATOR 

(57) Matched filters 102-1 to 102-n extract channel 
estimated values corresponding to users 1 to n by find- 
ing correlation with the reception signal. Threshold 
processing sections 103-1 to 103-n perform threshold 
processing on estimated power values obtained based 
on the channel estimated values corresponding to users 
1 to n. JD section 104 performs matrix calculations 



2 



o 

OL 



using channel estimated values subjected to threshold 
processing. Multiplication section 105 performs a multi- 
plication between the matrix calculation result and the 
reception signal. Identifier 1 06 performs hard decision 
on the multiplication result. 




DELAY TIME 
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Description 
Technical Field 

[0001] The present invention relates to a CDMA (Code Division Multiple Access)-based communication apparatus, 
and more particularly, to an interference signal eliminator that eliminates interference using matrix calculations. 

Background Art 

[0002] One of conventional methods for eliminating various interference such as interference due to multi-path fad- 
ing inter-symbol interference and multiple-access interference, and extracting a demodulated signal is an interference 
signal elimination method using Joint Detection (hereinafter referred to as "JD"). This JD is disclosed in "Zero Forcing 
and Minimum Mean-Square-Error Equalization for Multiuser Detection in Code-Division Multiple -Access Channels" 
(Klein A., Kaleh G.K., Baier P.W., IEEE Trans. Vehicular Technology, vol.45, pp.276-287, 1996). 
[0003] An apparatus for implementing the conventional interference signal elimination method using JD will be 
explained using FIG.1 and FIG.2 below. In the following explanation, the number of users to be demodulated is 
assumed to be n. 

[0004] FIG.1 is a block diagram showing a configuration of a conventional interference signal eliminator using JD. 
FIG.2 is a schematic diagram showing a frame format used in the conventional interference signal eliminator using JD. 
[0005] In FIG.1, a reception signal is sent to delayer 11 and matched filters 12-1 to 12-n. Here, the reception signal 
above has been received by an antenna (not shown in the figure) and subjected to predetermined processing such as 
frequency conversion by a radio section (not shown in the figure). In delayer 11, the reception signal is delayed by a 
predetermined time and sent to multiplication section 14 which will be described later. 

[0006] In matched filters 1 2-1 to 1 2-n, channel estimation is performed for each user using a midamble section (see 
FIG.2) in a time slot of the reception signal. That is, in matched filters 12-1 to 12-n, a channel estimated value (matrix) 
for each user is obtained by finding a correlation between known midambles assigned to users 1 to n and the midamble 
section of the reception signal above within a maximum estimated delay range. Then, the channel estimated value for 
each of users 1 to n is sent from matched filters 12-1 to 12-n to Joint Detection (hereinafter referred to as "JD") section 
13. 

[0007] JD section 13 performs the following matrix calculations using the channel estimated value for each user 
above. That is, a convolution calculation is performed between the channel estimated value for each user and a spread- 
ing code assigned to each user and a convolution calculation result (matrix) for each user is thereby obtained. 
[0008] In this way, a matrix made up of regularly placed convolution calculation results of their respective users 
(hereinafter referred to as "system matrix") is obtained. Here, for brevity of explanation, the system matrix is expressed 
as [A]. Furthermore, the following matrix [B] is obtained by performing a matrix calculation shown in the following 
expression using the system matrix: 



[B] * ([A] B -IA])- 1 - [A] 8 © 

where, [A] H is a conjugate transposed matrix of the system matrix and ([A] H -[A])" 1 is an inverse matrix of 
[A) H -[A]. 

[0009] The matrix [B] obtained from the above matrix calculation is sent to multiplication section 1 4. In multiplication 
section 1 4, data for each user free of interference is obtained by carrying out multiplication processing between the data 
section (see FIG.2) of the reception signal sent from delayer 1 1 and the matrix sent from JD section 13. The data for 
each user obtained at this time is sent to identifier 15. Identifier 15 performs hard decision on the data for each user 
sent from multiplication section 14 and demodulated data is obtained. 

[0010] As shown above, the conventional Interference signal eliminator using JD obtains demodulated data with 
interference eliminated without performing despreading or RAKE combining. 

[0011] However, the conventional interference signal eliminator using JD has a problem of including not a little pos- 
sibility that the accuracy of demodulated data will reduce for the reasons described below. 

[0012] First, the channel estimated values obtained for respective users by matched filters 12-1 to 12-n have the 
potential for including errors, and therefore the matrix calculation results obtained by JD section 1 3 also have the poten- 
tial for including errors. As a result, the accuracy of demodulated data obtained from multiplication section 1 4 may dete- 
riorate. 

[0013] Here, errors included in the channel estimated values will be explained with reference to FIG.3. FIG.3 is a 
schematic diagram showing a delay profile of a user obtained by channel estimation In the conventional Interference 



EP 1 077 551 A1 



signal eliminator using JD. 

[0014] As shown in FIG.3, from a channel estimated value estimated using a matched filter, a user's path and delay 
time of the path are obtained. That is, valid paths 31 and 32 with high estimated power are obtained and delay times of 
the valid paths are also obtained. 
5 [0015] In this way, channel estimation is performed for each user. However, the channel estimation results sent to 
JD section 13 are not only the above mentioned valid paths but include other errors, and therefore the accuracy of the 
matrix calculation results obtained from JD section 13 deteriorates. 

[0016] Secondly, in a CDMA-based communication, it is desirable to reduce transmit power of the apparatus on the 
transmitting side to a necessary minimum in order to suppress interference with other users. Therefore, when there is 
10 no data to be sent during a call, a method of sending only the midamble section in the aforementioned time slot (see 
FIG.2) is adopted. This method is called "DTX." 

[0017] In the case where a user (here, suppose user 2) only sends a midamble using DTX, since the conventional 
interference signal eliminator using JD receives the midamble section from user 2, it recognizes that the data section is 
also received from user 2. As a result, JD section 13 performs the aforementioned matrix calculations with the under- 

15 standing that it is receiving the data section from user 2. 

[0018] However, since user 2 is not sending the data section, the demodulated data resulting from a multiplication 
between the matrix calculation result from JD section 13 and reception signal includes an error. Moreover, trying to 
demodulate an originally non-existent signal of user 2 may cause an abnormal operation of the entire equipment. 
[0019] As described above, the conventional interference signal eliminator using JD has a problem of including the 

20 potential for reducing the accuracy of demodulated data obtained. 

Disclosure of Invention 

[0020] The present invention has been implemented taking account of the problems described above and it is an 
25 object of the present invention to provide an interference signal eliminator capable of extracting demodulated data with 
high accuracy. 

[0021] This object will be attained by applying threshold decision to an estimated power value calculated based on 
the channel estimated value obtained from the reception signal and applying the threshold decision result to matrix cal- 
culations. 

30 

Brief Description of Drawings 
[0022] 

35 FIG.1 is a block diagram showing a configuration of a conventional Interference signal eliminator using JD; 

FIG.2 is a schematic diagram showing a frame format used by the conventional interference signal eliminator using 
JD; 

FIG.3 is a schematic diagram showing a delay profile obtained by channel estimation by the conventional interfer- 
ence signal eliminator using JD; 
40 FIG.4 is a block diagram showing a configuration of an interference signal eliminator according to Embodiment 1 of 
the present invention; 

FIG. 5 is a schematic diagram showing a delay profile obtained by power calculation on a channel estimated value 
in the interference signal eliminator according to Embodiment 1; 

FIG.6 is a schematic diagram showing a delay profile obtained by threshold processing in the interference signal 
45 eliminator according to Embodiment 1 ; 

FIG.7 is a graph showing the accuracy of demodulated data obtained by the interference signal eliminator accord- 
ing to Embodiment 1 ; and 

FIG.8 is a block diagram showing a configuration of an interference signal eliminator according to Embodiment 2 of 
the present invention. 

so 

Best Mode for Carrying out the Invention 

[0023] With reference now to the attached drawings, embodiments of the present invention will be explained in 
detail below. 

55 

(Embodiment 1) 

[0024] FIG.4 is a block diagram showing a configuration of an interference signal eliminator according to Embodi- 
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ment 1 of the present invention. In the following explanations, the number of users is assumed to be n. 
[0025] In FIG.4, delayer 1 01 sends a reception signal delayed by a predetermined time to multiplication section 1 05 
which will be described later. Matched filters 102-1 to 102-n extract channel estimated values for their respective users 
1 to n by finding a correlation using the reception signal and send the extracted channel estimated values to threshold 
processing sections 103-1 to 103-n. 

[0026] Threshold processing sections 103-1 to 103-n perform threshold processing on estimated power obtained 
based on channel estimated values for their respective users 1 to n and send the threshold processing results to Joint 
Detection (hereinafter referred to as "JD") section 104. Details of the threshold processing of threshold processing sec- 
tions 103-1 to 103-n will be given later. 

[0027] JD section 1 04 performs matrix calculations using channel estimated values sent from threshold processing 
sections 103-1 to 103-n and sends the matrix calculation results to multiplication section 105. Multiplication section 105 
multiplies the matrix calculation result from JD section 1 04 by the reception signal from delayer 1 01 and sends the mul- 
tiplication result to identifier 106. 

[0028] Identifier 1 06 performs hard decision on the multiplication result from multiplication section 1 05 and extracts 
demodulated data. 

[0029] Then, the operation of the interference signal eliminator with the above configuration will be explained The 
reception signal is the signal that is sent with the time slot shown in FIG.2, received via an antenna (not shown in the 
figure) and subjected to predetermined processing such as frequency conversion by a reception section (not shown in 
the figure). The time slot shown in FIG.2 is the same as that described above and therefore detailed explanations will 
be omitted. 

[0030] First, the above reception signal is sent to delayer 101 and matched filters 102-1 to 102-n. At delayer 101 , 
the reception signal is delayed by a predetermined time and sent to multiplication section 105. 
[0031] Matched filters 102-1 to 102-n use the mldamble section (see FIG.1) In the time slot of the reception signal 
and perform channel estimation for each user. That is, matched filters 1 02-1 to 1 02-n find a correlation between known 
midambles assigned to users 1 to n and the mldamble section in the above reception signal within a maximum esti- 
mated delay range and obtain a channel estimated value (matrix) for each user. Here, the above channel estimated 
value is expressed in a complex number made up of an I component and Q component, 

[0032] Then, matched filters 102-1 to 102-n send the channel estimated values for users 1 to n to threshold 
processing sections 103-1 to 103-n, respectively. 

[0033] Threshold processing sections 103-1 to 103-n performs threshold processing on estimated power obtained 
by applying power calculation on the channel estimated values of users 1 to n sent from their respective matched filters 
1 02-1 to 102-n. Here, for brevity, the threshold processing of each threshold processing section will be explained below 
taking threshold processing 103-1 that handles a channel estimated value of user 1 as an example and with reference 
to FIG.5 and FIG.6. 

[0034] FIG.5 is a schematic diagram showing a delay profile obtained by power calculation on a channel estimated 
value of matched filter 102-1 in the interference signal eliminator according to Embodiment 1 of the present invention. 
FIG.6 is a schematic diagram showing a delay profile of user 1 obtained by threshold processing of threshold process- 
ing section 103-1 in the interference signal eliminator according to Embodiment 1 of the present invention. 
[0035] FIG.5 shows the magnitude of channel estimated power at intervals over time. Here, estimated power is cal- 
culated by power calculation on a channel estimated value, that is, by finding the sum of the squares of the I component 
and Q component of the channel estimated value. 

[0036] First, of all estimated power values, power values whose magnitude is greater than a threshold are decided 
to be valid paths and power values whose magnitude is smaller than the threshold are decided to be invalid paths. As 
a result, path 201 and path 202 are decided to be valid paths, while the other estimated power values are decided to be 
invalid paths. Here, these Invalid paths are paths of users other than user 1 or power of estimated values produced by 
various other factors. In this way, the only valid paths are path 201 and path 202 as shown in FIG.6. 
[0037] Then, in a channel estimated value, parts other than the valid paths (chip unit) are eliminated and the elim- 
ination result is sent to JD section 104 as channel estimated values after threshold processing of user 1. 
[0038] The above threshold is set as follows. That is, an appropriate threshold is obtained based on the accuracy 
of demodulated data obtained through a plurality of demodulation processes and a threshold set each time. Thus, it is 
possible to set a value obtained by subtracting X[dB] from the maximum estimated power value as the optimal thresh- 
old. 

[0039] Moreover, aside from the above method, it Is also possible to extract a threshold with optimal accuracy of 
demodulated data from among thresholds obtained by a plurality of demodulation processes and set an average of this 
threshold as an optimal threshold. By the way, the threshold can be changed as appropriate not only by the method 
above but also according to various conditions such as the accuracy of the demodulated data and conditions of the 
transmission path. 

[0040] Furthermore, it is also possible to Increase/decrease the optimal threshold set above according to various 



EP 1 077 551 A1 



conditions and use it as a new threshold. This is what the threshold processing is all about. 

[0041] The channel estimated values after threshold processing by threshold processing sections 103-1 to 103-n 
are sent to JD section 1 04. 

[0042J JD section 1 04 performs the following matrix calculations using the channel estimated value for each user. 
5 That is, by carrying out convolution calculation between the channel estimated value for each user and spreading code 
assigned to each user, a convolution calculation result (matrix) for each user is obtained. 

[0043] From this, a matrix with the convolution calculation results of users regularly placed (hereinafter referred to 

as "system matrix") is obtained. For brevity of explanation, the system matrix is expressed as [A] here. 

[0044] Moreover, by carrying out a matrix multiplication according to the above expression ® using the system 

10 matrix, a matrix [B] is obtained. 

[0045] The matrix [B] obtained by the above matrix calculation is sent to multiplication section 105. Multiplication 
section 105 performs multiplication processing between the data section of the reception signal sent from delayer 101 
(see FIG. 1 ) and a matrix sent from JD section 104 and in this way data for each user free of interference is obtained. 
The data for each user obtained at this time is sent to identifier 105. Identifier 105 performs hard decision on the data 

is for each user sent from multiplication section 1 04 and thereby obtains demodulated data. 

[0046] Then, the accuracy of demodulated data obtained from the interference signal eliminator of this embodiment 
will be explained with reference to FIG.7. FIG.7 is a graph that shows the accuracy of demodulated data obtained by 
the interference signal eliminator of this embodiment in comparison with the accuracy of the conventional apparatus. 
[0047] FIG.7 shows BER (bit error rate) of demodulated data versus the ratio of noise power density of the recep- 

20 tion signal ("NO" in the figure) to average code energy per one bit of the reception signal ("Eb" in the figure) in both the 
interference signal eliminator of this embodiment and the conventional interference signal eliminator. In the figure, the 

0 plots denote values measured by the Interference signal eliminator of this embodiment and the a plots denote val- 
ues measured by the conventional interference signal eliminator. 

[0048] As is clear from the figure, this embodiment can suppress transmit power necessary to maintain BER of 
25 demodulated data at a certain level to a level lower than the conventional system. That is, the interference signal elim- 
inator of this embodiment can not only improve the accuracy of demodulated data but also suppress transmit power at 
the apparatus on the transmitting side without influencing the accuracy of demodulated data. This can suppress inter- 
ference with other users. 

[0049] As shown above, this embodiment performs matrix calculation using the result of eliminating the part corre- 
30 sponding to invalid paths in channel estimated values and then extracts demodulated data using this matrix calculation 
result, and therefore can obtain high accuracy demodulated data. This embodiment can also reduce transmit power of 
the apparatus on the transmitting side, and therefore can suppress interference with other users. 

(Embodiment 2) 

35 

[0050] Embodiment 2 is a mode that allows Embodiment 1 to handle signals sent using DTX. The interference sig- 
nal eliminator according to this embodiment will be explained with reference to FIG.8 below. 
[0051] FIG.8 is a block diagram showing a configuration of the interference signal eliminator according to Embodi- 
ment 2 of the present invention. The parts in FIG.8 with the same configuration as that of Embodiment 1 (FIG.4) will be 
40 assigned the same reference numerals as those in FIG.4 and their detailed explanations will be omitted. Regarding the 
interference signal eliminator according to Embodiment 2, only the parts different from those of Embodiment 1 will be 
explained below. 

[0052] The apparatus on the transmitting side transmits a signal containing information on DTX to the interference 
signal eliminator according to this embodiment beforehand. That is, the apparatus on the transmitting side transmits a 
45 signal with information indicating whether DTX is used or not, in other words, information on whether only the midamble 
section is sent or the entire signal including the data section is sent, added to the midamble section of the above time 
slot (see FIG.2). 

[0053] As described above, the interference signal eliminator according to this embodiment receives the signal sent 
from the apparatus on the transmitting side. 
so [0054] In FIG.8, the channel estimated values obtained by matched filters 102-1 to 102-n are sent to switches 301- 

1 to 301 -n and control section 500 through paths, which are not shown in the figure. 

[0055] Control section 500 uses the channel estimation results from matched filters 102-1 to 102-n to decide 
whether each signal is sent by each user using DTX or not. Furthermore, control section 500 sends signals about 
switching control to switches 301-1 to 301 -n according to the above decision result. 
55 [0056] That is, to those of switches 301-1 to 301 -n whose corresponding user signal is sent using DTX, control sec- 
tion 500 sends a signal informing that a channel estimated value will be sent to the reset section, whereas to those 
switches whose corresponding user signal is sent without using DTX, control section 500 sends a signal informing that 
a channel estimated value will be sent to the threshold processing section as In the case of Embodiment 1 . 
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' [0057] Switches 301-1 to 301 -n send the channel estimated values sent from the matched filters 102-1 to 102-n to 
reset sections 302-1 to 302-n or threshold processing sections 1 03-1 to 1 03-n according to the control signal from con- 
trol section 500 above. 

[0058] In reset sections 302-1 to 302-n, channel estimated values sent from switches 301 -1 to 301 -n are reset. The 
reset results are sent to JD section 1 04. This reset result is equivalent to the output result in this case where there are 
no users. 

[0059] In JD section 1 04, the user signal sent using DTX is treated as a signal of a non-existent user and the above 
described matrix calculation is performed. As a result, high accuracy demodulated data is obtained from identifier 106. 
[0060] Thus, this embodiment resets a channel estimated value corresponding to the user whose data section does 
not exist in the reception signal according to information on DTX contained in the midamble section in the reception sig- 
nal, making it possible to perform accurate matrix calculations. This allows high accuracy demodulated data to be 
extracted. 

[0061] The interference signal eliminator explained in the above embodiments can be mounted on a base station 
apparatus and radio communication terminal apparatus in a CDMA-based radio communication system. 
[0062] As described above, the present invention can provide an interference signal eliminator capable of extracting 
demodulated data with high accuracy. 

[0063] The interference signal eliminator of the present invention adopts a configuration comprising a matched filter 
calculation section that performs correlation processing between reception signals from a plurality of other ends of com- 
munication and a known signal and calculates a channel estimated value, a threshold decision section that performs 
threshold decision on an estimated power value obtained from the channel estimated value and a joint detection calcu- 
lation section that performs a joint detection calculation on the threshold decision result and obtains demodulated data. 
[0064] This configuration allows parts corresponding to invalid paths of the channel estimated value to be elimi- 
nated by comparing estimated power calculated based on the channel estimated value obtained from the reception sig- 
nals with a threshold, making it possible to extract demodulated data with high accuracy. 

[0065] The interference signal eliminator of the present invention adopts a configuration comprising an extraction 
section that extracts an identification signal indicating the presence/absence of data from a reception signal, with the 
threshold decision section resetting a channel estimated value corresponding to the other end of communication of 
which the identification signal indicates the absence of data and sending the channel estimated value to the joint detec- 
tion calculation section. 

[0066] This configuration allows accurate matrix calculation processing by resetting a channel estimated value cor- 
responding to the other end of communication including no data section, making it possible to extract demodulated data 
with high accuracy and prevent abnormal operations of the apparatus. 

[0067] The interference signal eliminator of the present invention adopts a configuration with the threshold decision 
section setting a channel estimated value corresponding to an estimated power value of less than a threshold to zero 
and only sending a channel estimated value corresponding to an estimated power value exceeding the threshold to the 
joint detection calculation section. 

[0068] This configuration allows the parts corresponding to invalid paths in the channel estimated value to be 
removed and allows matrix calculations to be performed accurately. This makes it possible to extract demodulated data 
with high accuracy. 

[0069] The interference signal eliminator of the present invention adopts a configuration with the matched filter cal- 
culation section performing matched filter calculations only for a predetermined period in consideration of a delay of the 
reception signal. 

[0070] This configuration allows channel estimation taking into account each user's delay time in the reception sig- 
nal, thus allowing channel estimated values more accurately. This also makes it possible to extract more accurate 
demodulated data. 

[0071] The base station apparatus of the present invention comprises an interference signal eliminator and the 
interference signal eliminator adopts a configuration comprising a matched filter calculation section that performs cor- 
relation processing between reception signals from a plurality of other ends of communication and a known signal and 
calculates a channel estimated value, a threshold decision section that performs threshold decision on the estimated 
power value obtained from the channel estimated value and a Joint detection calculation section that performs a joint 
detection calculation on the threshold decision result and obtains demodulated data. 

[0072] The communication terminal apparatus of the present invention performs a radio communication with a base 
station equipped with an interference signal eliminator and the interference signal eliminator adopts a configuration 
comprising a matched filter calculation section that performs correlation processing between receptions signals from a 
plurality of other ends of communication and a known signal and calculates a channel estimated value, a threshold deci- 
sion section that performs threshold decision on the estimated power value obtained from the channel estimated value 
and a joint detection calculation section that performs a joint detection calculation on the threshold decision result and 
obtains demodulated data. 
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[0073] These configurations incorporate an interference signal eliminator capable of extracting demodulated data 
with high accuracy, providing the base station apparatus and communication terminal apparatus that implement optimal 
communications. 

[0074] The interference signal elimination method of the present invention comprises a matched filter calculation 
5 step that performs correlation processing between reception signals from a plurality of other ends of communication 
and a known signal and calculates a channel estimated value, a threshold decision step that performs threshold deci- 
sion on the estimated power value obtained from the channel estimated value and a joint detection calculation step that 
performs a joint detection calculation on the threshold decision result and obtains demodulated data. 
[0075] This method allows parts corresponding to invalid paths of the channel estimated value to be eliminated by 
10 comparing estimated power calculated based on the channel estimated value obtained from the reception signals with 
a threshold, making it possible to extract demodulated data with high accuracy. 

[0076] The interference signal elimination method of the present invention comprises an extraction step that 
extracts an identification signal showing the presence/absence of data from a reception signal, with the threshold deci- 
sion step resetting a channel estimated value corresponding to the other end of communication of which the identifica- 
75 tion signal indicates the absence of data and sending the channel estimated value to the joint detection calculation step. 
[0077] This method allows accurate matrix calculation processing by resetting a channel estimated value corre- 
sponding to the other end of communication including no data section, making it possible to extract demodulated data 
with high accuracy and prevent abnormal operations of the apparatus. 

[0078] This application is based on the Japanese Patent Application No.HEl 11-103047 filed on March 6, 1999, 
20 entire content of which is expressly incorporated by reference herein. 

industrial Applicability 

[0079] The present invention is ideally applicable to a field of CDMA (Code Division Multiple Access)-based com- 
25 munication apparatuses. 

Claims 

1 . An interference signal eliminator comprising: 

30 

matched filter calculating means for performing correlation processing between reception signals from a plu- 
rality of other ends of communication and a known signal and calculating a channel estimated value; 
threshold deciding means for performing threshold decision on an estimated power value obtained from the 
channel estimated value; and 

35 joint detection calculating means for performing a joint detection calculation on the threshold decision result 

and obtaining demodulated data. 

2. The interference signal eliminator according to claim 1 , further comprising extracting means for extracting an Iden- 
tification signal indicating the presence/absence of data from the reception signal, wherein the threshold deciding 

40 means resets a channel estimated value corresponding to the other end of communication of which the identifica- 
tion signal indicates the absence of data and sends the channel estimated value reset to the joint detection calcu- 
lating means. 

3. The interference signal eliminator according to claim 1 , wherein the threshold deciding means sets a channel estl- 
45 mated value corresponding to an estimated power value of less than a threshold to zero and sends only a channel 

estimated value corresponding to an estimated power value exceeding the threshold to the joint detection calculat- 
ing means. 

4. The interference signal eliminator according to claim 1, wherein the matched filter calculating means performs 
so matched filter calculations only for a predetermined period in consideration of a delay of the reception signal. 

5. A base station apparatus equipped with an interference signal eliminator, said interference signal eliminator com- 
prising: 

55 matched filter calculating means for performing correlation processing between reception signals from a plu- 

rality of other ends of communication and a known signal and calculating a channel estimated value; 
threshold deciding means for performing threshold decision on the estimated power value obtained from the 
channel estimated value; and 
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joint detection calculating means for performing a joint detection calculation on the threshold decision result 
and obtaining demodulated data. 

A communication terminal apparatus that performs a radio communication with a base station equipped with an 
interference signal eliminator, said interference signal eliminator comprising: 

matched filter calculating means for performing correlation processing between reception signals from a plu- 
rality of other ends of communication and a known signal and calculating a channel estimated value; 
threshold deciding means for performing threshold decision on the estimated power value obtained from the 
channel estimated value; and 

joint detection calculating means for performing a joint detection calculation on the threshold decision result 
and obtaining demodulated data. 

An interference signal elimination method comprising: 

the matched filter calculating step of performing correlation processing between reception signals from a plu- 
rality of other ends of communication and a known signal and calculating a channel estimated value; 
the threshold deciding step of performing threshold decision on the estimated power value obtained from the 
channel estimated value; and 

the joint detection calculating step of performing a joint detection calculation on the threshold decision result 
and obtaining demodulated data. 

The interference signal elimination method according to claim 7, further comprising: 

the extracting step of extracting an identification signal indicating the presence/absence of data from the recep- 
tion signal, wherein the threshold deciding step resets a channel estimated value corresponding to the other 
end of communication of which the identification signal indicates the absence of data and sends the channel 
estimated value reset to the joint detection calculating step. 
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